OBJECTIVE: Improved recognition of the importance of systolic blood pressure (SBP) has been identified as one of the major public health and medical challenges in the prevention and treatment of hypertension (HTN). SBP is a strong independent risk factor for cardiovascular disease but no information is available on whether patients understand the importance of their SBP level. The purpose of this study was to assess HTN knowledge, awareness, and attitudes, especially related to SBP in a hypertensive population.
S
ignificant progress has been made in increasing the awareness, detection, treatment, and control of hypertension (HTN); however, studies indicate that about 50%-75% of patients diagnosed with or being treated for HTN do not have adequate control of their blood pressure (BP). [1] [2] [3] [4] [5] [6] [7] [8] [9] Efforts to control HTN have included increasing public knowledge and awareness, especially about the risks associated with uncontrolled BP. In 1972, the National High Blood Pressure Education Program was launched to further the public's knowledge of HTN and the seriousness of the condition. 10, 11 These efforts have in part been successful. 5, 6, 12, 13 Data from the National Health and Nutrition Examination Survey (NHANES II and NHANES III) reported an increase in BP awareness during the time period 1976-1991 from 51% to 73%. 5, 6 Other studies have assessed HTN knowledge and awareness in the general population with some, but not all, showing a decreased level of knowledge and awareness. 12, [14] [15] [16] [17] Studies have been conducted evaluating knowledge and awareness in a hypertensive population, [18] [19] [20] [21] [22] [23] but these studies have been relatively small, have not comprehensively assessed HTN knowledge and awareness, and have not attempted to validate patients' responses. It is important to have access to patients' clinical BP data so that the relationship between their perception of factors, such as BP control and actual clinical BP, can be measured and evaluated in the context of their clinical values. Improved recognition of the importance of systolic blood pressure (SBP) has been identified as one of the major public health and medical challenges in the prevention and treatment of HTN. 3 SBP is a strong independent risk factor for cardiovascular disease but no information is available on whether patients understand the importance of their SBP level. [24] [25] [26] [27] Further, a recent study looking at uncontrolled HTN in the United States concluded that most cases of uncontrolled HTN were related to mild systolic HTN. 28 Recent reports have suggested that hypertension knowledge is related to BP control. 29 It is important to assess the extent to which patients are aware of the importance of controlling their SBP levels, as patient awareness and education is a component of programs and interventions designed to improve the control of HTN and SBP. The significance of achieving better control of BP has only been increased by the release in May 2003 of new clinical practice guidelines for the prevention, detection, and treatment of high BP. These guidelines, called the Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC 7) and issued after the present study was conducted, present revised BP categories, which include a new ''prehypertension'' stage (120-139/80-89 mm Hg). The prehypertension stage alone is estimated to represent approximately 22% of American adults. 30 The purpose of this study was to assess HTN knowledge, awareness, and attitudes in a hypertensive population, especially related to SBP in a hypertensive population.
METHODS
We conducted a descriptive study to evaluate HTN knowledge, awareness, and attitudes in a hypertensive population. We randomly selected 1,250 patients with HTN (55% of those with an HTN diagnosis) and conducted patient interviews to obtain information on patients' knowledge and awareness of HTN and also asked about attitudes and perceptions toward HTN. Because this was a descriptive study with no formal statistical hypothesis testing, the sample size was determined based on available resources and precision estimates (95% confidence intervals) associated with varying response rates. Medical record review was performed to collect actual BP values. This study was reviewed and approved by the Institutional Review Board at the Henry Ford Health System. This study was conducted at the Henry Ford Medical Group, which is part of the Henry Ford Health System in Michigan. The Henry Ford Medical Group, a system-affiliated, multispecialty, salaried physician group, provides most of the care for the Henry Ford Health System. To ensure a high level of participation, we identified one geographic region within the system where physicians and their patients were willing to participate based on prior research studies. [31] [32] [33] We limited our study to an insured patient population with a regular source of care and a primary care physician to control for these factors, which may be related to HTN knowledge, awareness, and attitudes, as well as BP control. The Henry Ford Health System contains automated medical databases for all inpatient and outpatient encounters. Information on outpatient encounters includes date of visit, diagnoses, physician delivering care, procedures delivered, clinic in which the care was delivered, and charges compiled. The electronic medical record includes information on inpatient interim and final diagnoses, discharge summaries, inpatient pharmacy, lab data, appointments, outpatient visit diagnoses, physiologic measures (including BP values), and clinic office notes. The system is updated continuously.
Ascertainment of Patients with HTN
We identified all patients from the site of interest who had an International Classification of Diseases, Ninth Revision (ICD-9) diagnosis code of HTN (401.0-401.9) during a 6-month period (April 1-September 30, 2000). To identify patients who were active members utilizing the HMO, we included only patients that had been assigned a primary care provider at the Henry Ford Health System.
Patient Telephone Interviews
Patient telephone interviews were conducted to obtain information on patient demographics, medical history, risk factor status, HTN knowledge, awareness, attitudes, perceptions, and BP levels. Additional questions focused on SBP knowledge and awareness. The questionnaire was pilot tested and standardized using trained interviewers at the Henry Ford Health System. Patients identified as having HTN were mailed an introductory letter inviting them to participate in the study and stating that they would be contacted by phone to give consent and participate in a telephone interview.
Automated Data Collection
Information was obtained from the computerized databases for each patient on HTN diagnosis, duration of HTN, number of total physician visits, and HTN-related visits during the past year. Electronic medical record review was conducted by trained chart abstractors to collect detailed information on BP during the 12 months prior to the date of the patient interview, current HTN medications, family history of cardiovascular disease, and newly diagnosed HTN.
Data Analysis
We calculated descriptive statistics to characterize the distribution of the study results. The Statistical Analysis System (SAS, SAS Institute, Cary, NC) was used for all analyses. 34 
RESULTS
We identified 2,264 patients with an ICD-9 diagnosis code of HTN during the past 6 months who had at least one visit during the previous year. None of the patients identified by our algorithm had an ICD-9 code 401.0 (malignant hypertension). Patient telephone interviews were attempted on 1,250 randomly selected patients; 55 patients were excluded during the interview process because they did not speak English, were too sick to complete the interview, or were deceased. In addition, 44 patients could not be contacted because the phone had been disconnected or had blocked their incoming calls. In total, 826 patients completed the telephone interview for a response rate of 72% (826/1,151).
Characteristics of the patients who completed the interview are presented in Table 1 . The median age of patients was 66 years, with a range of 20-97 years. The patient population was composed of approximately 62% whites, 31% blacks, and 4% other race or ethnicity. The patients' average BP during the previous 12 months was 140 mm Hg for systolic and 80 mm Hg for diastolic, with 52% having elevated BP (systolic 140 mm Hg and/or diastolic 90 mm Hg). Ninety-one percent of the patients interviewed were currently taking HTN medication. The median duration of high BP reported by the patients was 14 years.
Patient knowledge of HTN is presented in Table 2 . Most of this sample of hypertensive patients were knowledgeable about the meaning of HTN and the seriousness of the condition to their health. Ninety percent knew that lowering BP would improve health and 96% believed that people can do things to lower their high BP. When asked more specific questions about BP, patients were less knowledgeable. Thirty-four percent of patients correctly identified SBP as the ''top'' number of their reading; 32% correctly identified DBP as the ''bottom'' number; and, overall, only 30% of the patients were able to correctly identify both SBP and DBP measures. Patients were generally unaware that SBP is important in BP control; when asked which measure is more important, 41% reported that diastolic is more important, 13% reported that systolic is more important, while 30% reported that both systolic and diastolic are important, and 17% did not know. Thirty-nine percent did not know the normal level for SBP or reported that normal SBP is 140 mm Hg or greater. Conversely, more than 69% of patients identified normal DBP as less than 90 mm Hg.
Patients were knowledgeable about the cut point for DBP with only 8% reporting that 90 mm Hg or greater was normal. Pa-tients were asked about risk factors for developing high BP and the health consequences of uncontrolled BP. We included factors that were not established risk factors for high BP or health consequences of uncontrolled HTN to minimize reporting bias. Nearly 70% of patients knew that high BP could lead to congestive heart failure. Elevated BP was also reported to be associated with conditions such as kidney disease.
We asked patients about awareness of their HTN based on their communication with their doctor or health care provider (Table 3) . Almost all patients (91%) reported that a doctor or health care provider had told them that they have HTN. Sixtyfive percent recalled being told their optimal personal BP reading. Twenty-five percent of these patients reported that their doctor told them their SBP should be 140 mm Hg or higher and 24% reported that they did not know what their doctor had recommended. Only 51% recalled being told their optimal goal for SBP, while 65% recalled being told their optimal goal for DBP. We also asked whether the patient had been told that the top number (systolic level) or bottom number (diastolic level) is important to keep under control. Only about half of the patients reported that the doctor or health care provider had specifically told them that either the top or bottom number is important to keep under control.
The results of questions relating to patient attitudes and perceptions are included in Table 4 . Thirty-five percent of these hypertensive patients did not consider high BP a serious health concern and over 35% believed that high BP is unavoidable. We were interested in patients' perception of BP levels as compared to actual BP as recorded in the medical record. We explored the relationship between patient self-report of BP levels and actual values recorded in the medical record at the most recent visit (Table 5) . Forty-one percent (338 patients) did not know their BP value. Only 29/117 (25%) patients with elevated systolic and diastolic levels were able to correctly classify their BP value as being elevated for both systolic and diastolic. Of patients who reported that their BP was less than 140 mm Hg and less than 90 mm Hg, 123 (66%) had actual BP levels that corresponded to this range. Patients were also asked whether they believed their BP level was high, borderline high, normal, or low. Of patients who reported that their BP level was normal or low (n =324), 185 (57%) had appropriate levels of BP based on actual BP readings from the medical record. We performed further analyses in which these outcomes were stratified by demographic characteristics (age, ethnicity, gender, education, and income). In general, there were no material differences in knowledge, perceptions, or attitudes among the subgroups. Patients with at least a completed high school education tended to report better understanding of HTN than patients without a high school education. Specifically, patients with a high school education were significantly more likely to correctly understand the components of and normal values for blood pressure (e.g., 32% of high school-educated patients understood that the terms ''systolic'' and ''diastolic'' refer to the top and bottom numbers, respectively, compared with 7% of less than high school-educated patients; Po.0001). In addition, high school-educated patients were significantly more likely to report that they had received information from a doctor regarding ideal BP values (e.g., 52% of high school-educated patients reported being told by a doctor that their systolic pressure should be less than 140 compared to 29% of less than high school-educated patients; Po.0001). Howev- er, we found the small sample size made the interpretation of the subgroup analyses problematic. A key to understanding patients' attitudes toward high BP is identifying the sources for HTN information. Seventy-four percent reported that a physician or other health care provider was a source for information about high BP. Fifty-nine percent of patients reported that mass media (television, newspapers, magazines, and radio) was a source for information. Almost 30% reported that they get their HTN information from friends and relatives.
DISCUSSION
We conducted this descriptive survey to understand the current status of HTN knowledge, awareness, and attitudes in a group of hypertensive patients. Our results suggest that patients are knowledgeable about HTN in general, but are less knowledgeable about specific factors related to their condition, and specifically their own level of BP control. The median duration of HTN was 14 years, suggesting that even though these patients have had this condition for a long duration their knowledge is inadequate. Patients were unaware that SBP is important in BP control and reported that physicians did not emphasize the significance of high SBP levels. Further, many patients (41%) did not know their BP value nor could they accurately report whether it was elevated.
Patients were knowledgeable about the meaning of HTN, and the seriousness of the condition to their health. Ninety-six percent knew that lowering BP would improve health and 96% thought that people can do things to lower their high BP. Nearly 70% of patients knew that high BP could lead to congestive heart failure. Almost all patients were aware of their HTN with 91% reporting that a doctor or health care provider had told them that they have HTN. These findings are consistent with NHANES III data suggesting that there has been an increase in BP awareness. 5, 6 Improved recognition of the importance of SBP has been identified in recent years as one of the major public health and medical challenges in the prevention and treatment of HTN because of the potential impact on the morbidity and mortality associated with cardiovascular disease and stroke. This is the first study that provides information on the current state of patient knowledge and awareness with respect to SBP. Previous studies have focused on diastolic BP (DBP) only. Our results indicate that patients are generally unaware that SBP is important in HTN and BP control. Sixty-five percent of patients were told their optimal BP reading while only about half reported that they were specifically told that the top and bottom numbers are important to keep under control. When asked which measure is more important, 41% reported that diastolic is more important, 13% reported that systolic is more important, while 30% reported that both systolic and diastolic are important, and 17% did not know. Thirty-nine percent did not know the normal level for SBP or reported that normal SBP is 140 mm Hg or greater. Conversely, more than 69% of patients identified normal DBP as less than 90 mm Hg. Patients were knowledgeable about the cut point for DBP, with only 8% reporting that 90 mm Hg or greater was normal. These findings suggest the need for education of patients, physicians, and other health care providers related to the importance of elevated SBP and cardiovascular risk.
To understand patients' perception with respect to BP levels, we compared self-reported BP to actual BP as recorded in the medical record. Many patients did not know their BP level nor could they accurately classify their level as elevated or normal. These findings suggest that patients' perception of their BP level does not reflect their actual readings except for the majority of those with controlled BP. Further, 41% of patients reported that their values were in the normal range, but in fact they were elevated.
The importance of hypertension awareness and knowledge and the potential impact of BP education programs have been reported on recently. Patients who were aware that elevated BP levels lead to reductions in life expectancy had a higher compliance level with medication use and follow-up visits than patients without this awareness. 35 Surveys of hypertensive patients in three clinical sites showed that lack of knowledge concerning target SBP level was an independent predictor of poor BP control. 36 Reductions in SBP and DBP and improved medication-use compliance have been achieved through an education program that stressed, in part, ''knowing high BP.'' 37 This recent research all points to the need to improve hypertension knowledge and awareness in order to increase medication-use compliance and BP control. An opportunity exists to use patient-reported sources for HTN information in order to disseminate HTN information. In this study, physicians, other health care providers, mass media, and print and video materials were important sources of information as reported by the patients. The mass media have also been identified as a major source of patient information in a study by Kjellgren et al. 19 and represents an important opportunity to influence patient knowledge, awareness, and attitudes toward HTN control.
No other study to our knowledge has comprehensively assessed patient HTN knowledge, awareness, attitudes, and actual BP readings with a focus on SBP. We had the ability to conduct detailed patient interviews to begin to understand the current status of knowledge, awareness, and attitudes in a large hypertensive population, and we were also able to collect actual BP readings from medical records. This is one of the first studies in which BP readings were obtained from medical records and then compared to values reported by patients themselves. It is also important to note that, given the fact that SBP varies over time, we designed our study to account for this by averaging the BP readings obtained in review of the medical records.
There are several limitations to this study. The selection of a single region within the Henry Ford Health System in which to conduct this study may limit the generalizability of these findings to populations with limited access to care and to other physicians. Our sample is only directly comparable to a population similar to that represented in the Henry Ford Health System. Furthermore, the hypertensive patient population represented in our sample does not include those too sick to participate in the study. Thus, hypertensive patients in our sample may differ from the general hypertensive population in terms of access to medical care, access to prescription drugs, employment status, general health/comorbidity status, and/ or other factors. However, based on the comprehensiveness of the patient interview, which in some instances lasted for up to 1 1/2 hours, and the detailed information on multiple measures of BP over a 12-month period, we did use the resources available to obtain specific and detailed information from the included patients and their medical records.
The algorithm we used to screen and identify patients with HTN may have missed some patients with HTN. However, our goal was not to assess the prevalence of HTN but to identify a group of hypertensive patients to describe awareness, knowledge, and attitudes. We have utilized this approach to identify and define patients with HTN using claims data and medical records previously. 31 There is no standardized instrument available to assess HTN knowledge, awareness, and attitudes. We utilized the existing literature, practicing physicians, and experts in the field of HTN to design a data collection instrument that would be comprehensive and detailed. We did not attempt to create an overall score or index for the results of these data, as we believe each question provides important information related to the study questions. Creating an overall score or index may impose an artificial significance on the results of some questions. The data on family history may be limited because no validation of these data occurred. Further, for the subgroup analyses, there were small cell sizes and the analyses must be considered exploratory in nature.
To achieve the ultimate goal of improving health by controlling HTN, it is important to fully understand the current status of patient knowledge, awareness, and attitudes with respect to HTN. It is necessary to understand these patient factors to develop effective strategies and interventions that enlist the patient as a participant in the management of their health.
